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in arriving at an early determination on whether a successful orbit is lik

to be achieved. This type of service is provided NASA upon request, for

satellite launchings,
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example, during the continuing =eries
Doppler is read out automatieally on punched tape at the rate of &0

charaecters per second. The freguency standards used at Deal in connection

with precise doppler measurements are the best obtalnable, Theseé standards

are compared continuously with an Atomichron in the Frequency Contreol Divisiem

at the main Laboratory building and corrections made to the accuracy of the

A A o, ch is 1t 0 " ower L-hour pericd,
The Astro-Ubservation Center the use of -f oot raboloid

nenever

probably know, one of the two Army Courder read-out stati

was established at the Deal site, but as a separate function, Tede—abatden

was--sperated By persemnmed-Lfrom-the-Gimad-laboratory. and-Federal-Electrie

Eerpr—(sabesidtary-of -E5&Ty)




(Courier was launched 4 October 1960, It handled 118,000,000 (million)

words of text and GU facsimlle photographs before technical difficulties on

22 October halted message transmission back to ground stations. The .'::ue'::-;r:-:}ri
continues to function and iz monitored by the regular Deal station.)

Cné of the two main read=gut stations for the Tiros I and Tiros II
meteorological satellites was set up at the Diana site. Tiwas—epersted-by

Sigpal-beboratory-amt=RCL Jeroomedy with the t0-foot dish sewwins’ 25 the

-

antenna, (The Tiros satellites were sponsored by NASA; the Sign:
directed construction of Tiros I.)

As a radic propagation research site, the Deal station 1s util!
gignals from satellites to determine heretofore unknown characteristies of

the loncaphere for the general purpose of improving commmications in outer

space for such time when, for example, communicatioc
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operational, The beacon signals from about 20,000 orbits of U, S./Russian
satellites have been recorded on magnetic tape and Sanborn charts for use in

&1
Wil i

48 ‘work. ‘|r._:.-' th The Y b Oy o P Le L o

g

e gl a LS o 3 L ! A e . e 'y | e



=

a8 g

1959

i3 ). hat new nt hasa
Center since Septembe (the
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There is immediate need for UHF precision tracking systems which coul
measure doppler up to 3,000 me. As now foreseen, there will eventually be
a need for equipment which can measure doppler up to 10,600 me.
(5). at new developments dppear most promising?
A. The response to stion 4 would appear to answer this, at least partlyl
(&), 1at new technlgues are contemplated?
s+ 1t 1s not possible to provlide specific anawers on this at the present.
For example, limited funds preclude installation of the higher frecuenec:
equipment mentioned in Item 4 at this time, But it can be generally stated
that improvemente will be e in facllitlies as needs increase and funds are

allocated,
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Beoausawad 1ts geographical location, the Deal station has special vdlue

nen inigziles are fired northessterly over the Atlantie,

Because of its "quick lock" facilities, the station has played an

jmportant rcle in the nation's space programs —— sémme since the Aroy's Explorer

By keeping its radio ear tuned to the tracking sign:

"space age? library

¥ is making advanced studies in radio propagation

will help in the success of space orograms of the future, Copies of the
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Astro Observation Center in N.J.
Round-Clock, 7-Day Week Operation

FORT MONMOUTH, N. J.-

and rockets became a reality,
physicist’'s eye, the Astro

Operated by the Institute

yather than a gleam in some

Ohservation Center near here has
heen on round-the-clock abserv

ation, seven days a week.
for Exploratory Research, Divi-

M lmest ever since satellites ¥

of fregquency
Bhode & Sci

| o

synthesizers suppliec
warz of Germarny.

Operated since the very early
| days of Sputnik I in October, 1957
the present f: which cover:

by

":!r”-' c, -'h"j 0 b k RN , a L ':_?' Gl 208 ameres, Was improved iR 1559

151: ” L'll':'-x:cm::-'. i “ﬂrf_:l' ji':: tem, :q‘-:-rn‘.i_-.; on a [_'-|I:.'I.'\I'!-]I:‘L'|-:':':|-il._:ll.ti.:']?"'l'i:!]l.|:\v used as u_l'arl':-::l re-
: o R e WY audio-frequency loop and employ- | ceiver testing area for the USAS-

ALt the U. 5. Army ;o tracking filters by Inter-State |EDL, it was established in 1954 as

Signal R an _J-:Hf]i'!-‘“”'_""IJ:;}m:ln‘mina Corp., Anahelm, Calif. |a low-noise area radio receiving

Laboratories, and is linked to the } 5, jomatic readouts are from 1il- | gite.

Labs by instrumentation hiook=1up.

Lioyd
gald he now has available
than 20,000 trackin
orbits. It iz be
world’s most comprehensive collec-

rz of Interesting

tion of such trackings, which are
on baol
Doppler magnetie tapes.

Trackings on File.

Trackings of almost every satel-
lite launched by the United States
and Russia are on file here, and
three physicists led by Dr. Peter
B Arendt are constantly going
aver the data. They are primarily
interested in propagation studles
and the aging effecls on Quarte
erystals as they pass through the
Van Allen radiation belts, Dr. Ar-
endt said.

Missions of the Observation Cel-
ter, az set forth by Mr. Manamon,
are to:

1. Exiract radio propagation data
tsing signals  transmitted from
earih satellites and space probes;

2, At as tracking station for
rocket shots from Cape Canaveral,
especially the “guick look™ evalua-
tion program for the Juno II series
firings from the Cape by the Ma-
tional Aeronautics and Space Ad-
ministration

The guick look, Mr. Manamon
explained, is a method of using
precision Doppler measurements
in determining orbital data for new
gatellites. The precision of the sta-
tion is such that the accuracy of
the frequency standards used in
thiz operation are accurate to 0wo
parts in 10" per day.

This accuracy is poszible, he con-
tinued, due to the instrumentation
hook-up whersin the Observation
Center's loeal frequency standard
iz phase-locked to the R&D Lab's
Atomachron eesium beam  fregquen-
cy standards

Used to Cheek Atmosphere.

In addition, Doppler measure-
ments are uaed for studying atmos-
pherie prafile characteriztics,
which iz Important to future satel-
lite communication programs.

The West Deal station is capable
of reading out telemetry on the
standard IRIG channels and
make stgnal level records which
are also used for measuring’ apin,
tumble and yaw of the satellites
Mr, Manamaon stated.

The center'zs eguipment is pri-
marily a modified Dop-Lock sys-

Manamon, ADC ﬂil'r:l.-tl_'-:'.l
more |

ved to be thel

I Center,

ters by Dymec Systenm & divizion

of Hewlett-Packard Co., Palo Alto, |

Calif.,, wh transform to punch
tape at the rate of 60 characters
per second.

Ihiz tape in turn can be immedi-
ately transmitted over

In
the past, the West Deal sl ation has
fed such centers as the George C.
Marshall Flight Center, Hunts-
dille, Ala.; Goddard Space Flight
Greenbelt, Md., and the
Alr Foree Space Track Center, Col-
prado Springs.

| Antenna systems used vary from

|high-gain Yagis by Telrex, Ine,

| Asbury Park, M. J., which are eir-

|L:ular".:.' polarized and can be rotat-

gd on pedestals for opverhead track-
ing, augmented by a seriez of
ground plane antennas rotatable
helix and military tracking types

The gystem in the past for space
| probe work utilized 50-foot par-
|ahc:1ir_--type antennas, remotely
controlled from the Signal Corps'
Evans Area =lx miles away, Mr.
| Manamon said.

4 #-Channel Recorders

The station utilizes three eight-
channel Sanborn recorders. The
audio Doppler time base and other
|data iz recorded on 27-channel
| Ampex tape recorders, The tele-
[ metry eguipment and the micro-
|lock system, both by Hallamore

o | teletype
th Sanborn paper charts and | gireuits to computer centers. |

The ambient noize figure here is
approximately 30 db  below one
microvolt, Manamon pointad
out, and over-all sensitivity of
eguipment is on the order of minus
157 dbm.

Observation Centler physlecists,
said Dr. Arendt, now are engaged
in caleulating Inflection and aging
of transmitting or oscillating eir-
cuits in satellites, hased on data ob-

Mr.

tained from treckings.

“We cannot now say whether
aging of the erystal-controlled eir-
cuits in satellites Is due to cosmic
radiation or other factors,” he
added.

By use of the precision Droppler
system, however, they have unex-
pectedly found that quartz crystals
in some missiles have changed
gither due to acceleration or temp=
erature eifects, he said.

As of July 24, Vanguard L the
first satellite with sclar batteries,
which was launched March 1T, 1958,
had made its 13,171et orbit. Van-
guard I is transmitting on 108.0232
megacyles, and amplitude record-
ings have indicated that one of ils
gix solar cell clusters has been in-
operative since last MNovember, Dr.
Arendt said.

| Bleetronics Co., Anaheim, {'.'ztiif._l

are used
tracking.

The Ohservation Center iz unigue
[in that by employing the Dap-Lock
|system it can cover a frequency
range of 15ke to 1,000 megacycles
uninterrupted, Mr. Manamon
stated. The injection frequency for
the zystem is produced by & hank

for deep space probe

pan |




